Prostaglandin inhibition of acid is cAMP dependent.
Prostaglandin E (PGE) potently inhibits acid secretion stimulated by histamine, but not by acetylcholine or gastrin, and is accompanied by decreased intracellular cAMP. Adenylate cyclase receptor systems are composed of three complex proteins: cell receptor, nucleotide binding protein, and the catalytic subunit. The exact mechanism of PGE interaction with this complex remains unclear and elucidation of this site of action is the purpose of this study. We utilized molecular probes directed at the various components of adenylate cyclase. Cholera toxin alters the stimulatory subunit of the nucleotide binding proteins (Ns), rendering it resistant to normal deactivation, whereas N-ethylmaleimide (NEM) blocks the inhibitory subunit (Ni). Forskolin acts as a direct activator of the catalytic subunit of adenylate cyclase and 8-bromo-cAMP acts as a cyclic AMP mimetic. We measured in vitro acid secretion in isolated parietal cells by the assessment of [14C]aminopyrine (AP) accumulation. The PGE1 analog (miso) and the PGE2 analog (DMPG) were incubated in graded doses (10(-11) to 10(-6) M) with histamine (10(-6) M). Miso (10(-7) M) reduced AP accumulation to 21 +/- 8% of histamine alone (100%) and DMPG (10(-6) M) reduced AP to 61 +/- 9% (P less than 0.005 for both). AP accumulation stimulated by 8-Br-cAMP (10(-6) M) and forskolin (10(-6) M) was not significantly affected by either PGE analog (P greater than 0.05) suggesting that the site of PGE interaction is proximal to the activation of the catalytic subunit.(ABSTRACT TRUNCATED AT 250 WORDS)